Two prenylated 2-arylbenzofurans, artoindonesianins A-1 and B-1, have been isolated from Artocarpus champeden and A. altilis, respectively, along with the known flavones cyclocommunol and cycloartocarpin, and a known stilbene, artoindonesianin F. The structures of these compounds were determined based on spectroscopic evidence. The chemotaxonomic significance of the presence of 2-arylbenzofuran derivatives in Artocarpus is briefly discussed.
The genus Artocarpus has been shown to be a rich source of phenolic compounds, notably the prenylated flavonoids [1] [2] [3] . However, the biogenetically related metabolites, i.e. stilbene and 2-arylbenzofuran derivatives, have also recently been isolated in some species (see refs [4] [5] [6] [7] [8] for examples). The presence of these compounds could be of chemotaxonomic significance. As part of our investigation on the phytochemistry of the Artocarpus plants growing in Indonesia (see refs [6] [7] [9] [10] [11] , we have examined two endemic species, A. champeden Spreng. and A. altilis (Park.) Fosberg (locally known as 'Chempedak' and 'Sukun', respectively), and have isolated two new prenylated 2-arylbenzofurans 1 and 2, together with known prenylated flavones and stilbene. This paper reports the isolation and structure determination of these 2-arylbenzofuran derivatives. The chemotaxonomic significance of the compounds isolated to the genus Artocarpus is also briefly discussed. (Table 1) disclosed the presence of a methoxy group and a fused 2,2-dimethylchromene moiety, in addition to a singlet proton signal at δ H 7.04 characteristic for the proton at C-3 of 2-arylbenzofurans [7] . These spectroscopic data indicated that compound 1 was a 2-arylbenzofuran containing a methoxy group and a fused 2,2-dimethylchromene. 
showed a broad doublet at δ H 6.28 (J = 0.6 Hz) and a pair of aromatic signals assignable to a 3,5-dihydroxyphenyl group. Accordingly, structure 1 was formulated for artoindonesianin A-1. Consistent with the structure 1 the 13 C NMR spectrum (Table 1 ) exhibited 17 well-resolved signals representing 20 carbon atoms, six of which are oxyaryl carbons. Support for the structure was obtained from the HMQC and HMBC spectra ( Table 1) . The HMBC spectrum, in particular, showed long range correlations between the proton signal at δ H 6.28 (H-5) with carbon signals at δ C 100.7 (C-7), 113.6 (C-3a), 152.9 (C-6), 154.1 (C-4), confirming the location of the methoxy group at C-4. In addition, long range correlations between the proton signal at δ H 6.77 (H-1'') with carbon signals at δ C 100.7 (C-7) and 152.9 (C-6) indicated that the fused 2,2-dimethylchromene was located at C-6 and C-7. Further support for structure 1 also came from the NOESY spectrum as shown in Figure 1 . Therefore, structure 1 was assigned for artoindonesianin A-1. 6 .53, and 6.64) group, in addition to signals for hydroxyl groups at δ H 9.57 (1H) and 9.63 (2H). These spectroscopic data suggested that compound 2 was a 4'-(3"-methyl-1"-butenyl)-6-hydroxy-2-arylbenzofuran, which was confirmed by HMQC and HMBC spectra ( Table 1) . The HMBC spectrum, in particularly, showed long-range correlations between the proton signals at δ H 6.53 (H-1'') and 6.64 (H-2'') with carbon signals at δ C 156.4 (C-3'/5') and 118.1 (C-4'), respectively, securing the attachment of the 3-methyl-1-butenyl group at C-4'. Correlations between a proton at δ H 9.57 (H-6) with carbon signals at δ C 112.4 (C-5), 155.7 (C-6), and 97.4 (C-7) confirmed the location of the hydroxyl group at C-6. Further support for structure 2 was obtained from a comparison of the NMR data with those reported for artoindonesianin O [7] . The stereochemistry at C-1'' and C-2'' was determined to be trans from the coupling constants (16.2 Hz) of the proton signals at these carbons. Accordingly, artoindonesianin B-1 (2) was formulated as 4'-(3-methyl-E-1-butenyl)-6-hydroxy-2-arylbenzofuran.
The presence of compounds 1 and 2 in A. champeden and A. altilis, respectively, is interesting for the chemotaxonomy of Artocarpus. Prenylated 2-arylbenzofurans have been isolated from a limited number of Artocarpus species. These include monoprenylated derivatives, 3-prenylmoracin M from A. dadah [8] , artotonkin from A. tonkinensis [12] , and artoindonesianin O from A. gomezianus [7] ; diprenylated derivatives, lakoochins A and B from A. lakoocha [5] ; and triprenylated derivatives, artoindonesianins X and Y from A. fretessi [6] . While these species are members of the subgenus Pseudojaca according to Jarret's division of Artocarpus [13, 14] , A. champeden and A. altilis belong to the subgenus Artocarpus. Thus, the presence of 1 and 2 in A. champeden and A. altilis, respectively, as well as the presence of some prenylated flavones in A. gomezianus [15] , which are the major metabolites of the species in the subgenus Artocarpus, could be a bridge between these two subgenera.
Experimental
General: UV and IR spectra were measured with a Varian Conc. 100 instrument and Perkin Elmer Spectrum One FTIR spectrometer, respectively. 1 H and 13 C NMR spectra were recorded either with a Bruker AM 500 or JEOL JNM-ECA500, operating at 500 ( 1 H) and 125 ( 13 C) MHz, using residual and deuterated solvent peaks as reference standards. MS spectra were obtained with a VG Autospec and a JEOL JMS-AM20 mass spectrometers (EI mode).
VLC (vacuum liquid chromatography) and radial chromatography were carried out using Merck silica gel 60 GF254 and for TLC analysis, precoated silica gel plates (Merck Kieselgel 60 GF 254 , 0.25 mm) were used. The first fraction (1.0 g) was refractionated on silica gel using radial chromatography (light petroleumCHCl 3 , CHCl 3 ) to give a more polar fraction, which on purification using the same method yielded 1 (6 mg) and cyclocommunol (7 mg) [16] . Using the same methodology, the CHCl 3 -soluble fraction (20 g) of the methanol extract (177 g) of the root wood of A. altilis (3.6 kg) gave compound 2 (20 mg), cycloartocarpin (6 mg) [17] , and artoindonesianin F (9 mg) [18, 19] . (17) .
